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AB Title compds. (I; R1-R4 = H, alkyl, alkoxy, aryl, aryloxy) , were prepared by 
treatment of the corresponding prochiral sulfides with chiral transition 
metal complexes and oxidizing agents optionally in presence of an organic 
solvent, wherein the chiral ligands comprise dicyclohexylidene, 
diacetonide, or benzylidene derivs. of sugars. Thus, vanadium 
oxytripropoxide and 1 , 2 , 4 , 5-Di-O-cyclohexylidene-D- f ructofuranose were 
stirred together for 10-15 min in PhMe; 5-methoxy-2- [ [ (4-methoxy-3 , 5- 
dimethyl-2-pyridinyl) methyl] thio] -lH-benzimidazole and H20 were added and 
the mixture was heated at 50-55° for 1 h; the mixture was cooled to 
25-30° followed by addition of diisopropylethylamine and cumene 
hydroperoxide over 1 h followed by stirring for 45 min. and workup to give 
5-methoxy-2- [ [ (4-methoxy-3 , 5 -dimethyl- 2 -pyridinyl) methyl] sulf inyl] -1H- 
benzimidazole, sodium salt in 75% enantiomeric excess. 
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NOTE: alternative preparation shown, stereoselective 
CON: STAGE (1) 10 - 15 minutes, room temperature 
STAGE (2) room temperature -> 55 deg C 

STAGE (3) 1 hour, 50 - 55 deg C; 55 deg C -> 30 deg C 
STAGE (4) 1 hour, 25 - 30 deg C; 45 minutes, 25 - 30 deg C 



REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB An enantioselective catalytic oxidation process for the preparation of an 
optically active enantiomer or an enantiomerically enriched form of a 
substituted pyridinylmethylsulf inylbenzimidazole [I; R1-R4 = H, Cl-4 
(un)branched alkyl, Cl-4 (un)branched alkoxy, aryl, aryloxy] , or its 
pharmaceutical^ acceptable salts (e.g., esomeprazole potassium), 
comprises oxidizing a prochiral sulfide (II; e.g., omeprazole sulfide) in 
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the presence of a chiral transition metal complex [e.g., titanium 
isopropoxide and L- (+) -diethyl tartrate] and a base (e.g., 

dii sop ropy le thy lamine) in the absence of an organic solvent with an oxidant 
(e.g., cumene hydroperoxide) followed by an optional salification (e.g., 
potassium hydroxide) . 

RX(1) OF 3 

1. Ti(0Pr-i)4, 
Di-Et L-tartrate 

2 . Cumene hydroperoxide , 
Di-Et L-tartrate, 
EtN(Pr-i)2 

3. KOH, MeOH 



Me 




(step 2) 




K 

NOTE: optimization study, stereoselective 

CON: STAGE (1) room temperature -> 50 deg C; 1.5 hours; 25 
STAGE (2) 25 - 30 deg C; 3 hours, 25 - 30 deg C 
STAGE (3) 25 - 35 deg C; 15 - 16 hours, 25 - 35 deg C 



30 deg C 
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WO 2005-EP52471 20050531 
A process for preparing mixts. of enantiomers of proton pump inhibitors 
(PPIs) having a sulfinyl structure comprises oxidation of the corresponding 
sulfides in the presence of a mixture of enantiomers of chiral 
zirconium or hafnium complexes. Thus, 5-dif luoromethoxy-2- [ (3 , 4- 
dimethoxy-2-pyridinyl) methyl thio] -lH-benzimidazole was heated with 
DL-tartaric acid bis (N-pyrrolidinamide) and zirconium 
tetra-n-propoxide in Me iso-Bu ketone at 40° for 1 h followed by 
addition of diisopropylethylamine and slow addition of cumene hydroperoxide to 
give 75% 5-dif luoromethoxy-2- [ (3 , 4 -dimethoxy-2-pyridinyl) methyl sulfinyl] - 
lH-benzimidazole . 
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(step 1) 



OMe 



1. C:23519-77-9, 
C:871366-86-8, 
i-BuCOMe, PrOH 

2. Cumene hydroperoxide, 
EtN(Pr-i)2 

3. Na2S203, NaHC03 , 
i-BuCOMe, Water 




75% 

NOTE: optimization study 

CON: STAGE (1) 1 hour, 4 0 deg C; 4 0 deg C -> room temperature 

STAGE (2) room temperature; 5-24 hours, room temperature 
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AB The invention relates to a novel process for preparing (S) -pantoprazole (I) 

via stereoselective oxidation of pyridinylmethylsulf inylbenzimidazole 
derivative 

in the presence of L-tartaric acid derivative and chiral zirconium 
or hafnium catalyst. For instance, the title compound I, useful as proton 
pump inhibitor, was prepared from thiobenzimidazole derivative II in the 
presence of L-tartaric acid amide via Zr(IV) isopropoxide catalyzed oxidation 
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by cumene hydroperoxide with a yield of 80% (optical purity was >98%, 
example 3) . 
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C:63126-10-3, 
i-BuCOMe 
C:23519-77-9, 
Me2CHOH 
EtN(Pr-i) 2, 



Cumene hydroperoxide, 
S: 98-82-8 
NaHC03, Na2S203, 
Me2CHOH, Water 
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NOTE: optimization study, optimized on catalyst, stereoselective 
CON: STAGE (1) 40 - 45 deg C 

STAGE ( 2 ) 40 - 45 deg C; l hour; 30 deg C 

STAGE (3) 20 hours, 30 deg C 



